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VES-SFE-20 Hot Waste Tank Retrieval
and Demolition Structural Design

1. PURPOSE

The Vessel-Storage Fuel Exterior (VES-SFE)-20 Hot Waste Storage Tank will be removed and
disposed of as part of the Waste Area Group 3 (WAG 3) cleanup plan. This project will remove the tank
and its contents; the vault; the remainder of the SFE-20 structures, piping, and other components; and any
potentially contaminated soils and transport them for either on-Site or off-Site disposal. Excavation and
removal of the VES-SFE-20 Tank System, plus any contaminated underlying soils, are complicated in that
active structures and utilities exist near the excavation site. In addition, the tank is located approximately
10 ft below grade with the vault floor extending deeper. An active concrete pipe corridor supporting
operation of VES-SFE-106 was constructed over a portion of the VES-SFE-20 vault and doweled into the
foundation of CPP-642, further complicating removal. As a result, the approach for the removal of the
VES-SFE-20 Tank System will consist of two phases.

Phase I will consist of removing the tank and piping from within the tank vault by excavating down
to and exposing the concrete vault roof. The vault roof will be removed as well as the tank and associated
piping. A replacement precast concrete roof will be placed over the vault and the area backfilled. The site
will be returned to a safe condition until the commencement of Phase II.

Phase II activities will consist of removing the concrete structures, including the vault, tunnel, and
pump pit, as well as the remaining piping, Building CPP-642 structure, and any contaminated adjacent

and underlying soils. Phase II activities will occur following the closure or deactivation of VES-SFE-106
and CPP-648.

2. SCOPE

The scope of this analysis and design includes the calculations, sketches, drawings, and diagrams
required to support the structural design of the remediation work. Specifically, this will include the design
of the existing vault concrete roof removal process, a replacement roof design, and the design and
analysis of the tank removal method.

3. CONCLUSIONS/RESULTS

See Appendix A for detailed drawings of the final design.

4. SAFETY CATEGORY

The VES-SFE-20 remediation work has been considered a "Consumer Grade" project and all
design and construction will comply with the quality requirements specified for this level of safety
category.

5. NATURAL PHENOMENA HAZARDS PERFORMANCE CATEGORY

Natural phenomena hazards loads do not apply to this project and will not be considered.
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6. STRUCTURE SYSTEM OR COMPONENT DESCRIPTION

The SFE-20 Hot Waste Tank System is also known as Site CPP-69, which consists of a concrete
vault containing an abandoned radioactive, liquid-waste storage tank. The top of the tank vault is located
about 3 m (10 ft) below grade. The tank system consists of the tank contents, tank, and associated
structures located east of Building CPP-603. The VES-SFE-20 system includes the VES-SFE-20 tank,
tank vault, access tunnel, associated pump pit, and Building CPP-642 with related piping and
instrumentation.

7. MATERIALS

INEEL Drawing No. 105972 identifies the concrete to have a compressive strength of 3,000 psi
and the reinforcing steel to have a minimum vield stress of 20,000 psi.

8. DESIGN LOADS

The items that are to be removed shall be analyzed using their calculated dead weight. The SFE-20
tank load shall include the interior piping plus 371 1b of sludge, which may be present. Rigging will be
designed assuming a maximum of two lift points will carry the lifted load. The vault replacement roof
shall be designed to carry the soil weight above the vault.

9. ASSUMPTIONS

The vault roof slab should be removed in one piece, if possible to minimize exposure. The vault
concrete is in good condition as observed in existing photographs and video inspections.

Access to the bottom of the tank is very restricted and no lifting fixtures are currently attached to
the tank requiring rigging to be attached to the top of the tank. The vault roof opening will be smaller than
the tank, requiring the tank to be lifted out at an angle. Assume two cranes will be used to safely perform
this lift. It is assumed that the tank has no significant corrosion and is good condition.

10. ACCEPTANCE CRITERIA

Vault Roof Removal: The roof slab was analyzed for structural integrity during lifting to the
requirements of ACI-318, American Concrete Institute, "Building Code Requirements for Structural
Concrete." Load carrying items were analyzed and designed with a factor of safety of 3:1 on yield
strength as required by DOE-STD-1090, “Hoisting and Rigging Standard,” and ASME B30.20, “Below
the Hook Lifting Devices.” The support beams that will be used to lift the roof slab are each designed to
support the entire weight of the slab.

Vault Roof: The new vault roof design shall be in conformance to the requirements of ACI-318,
American Concrete Institute, "Building Code Requirements for Structural Concrete."

Tank Lift Design: Load carrying items were analyzed and designed with a factor of safety of 3:1 on
vield strength as required by DOE-STD-1090, “Hoisting and Rigging Standard,” and ASME B30.20,
“Below the Hook Lifting Devices.”
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s H 1
Kwik Boit Il Expansion Anchor 43.3"
Carbon Steel Kwik Bolt If Allowable Loads in Concrete (

Anchor Embedment 2000 psi (13.8 MPa) 3000 psi (20.7 MPa) 4000 psi (27.6 MPa) 65000 psi (41.4 MPa)
Diameter Depth Tension Shear Tension Shear Tension Shear Tension Shear
tn. (mm) in. (mm) b(kN) | maN) | o) | b N} | Wb (kN) | I (kN) | BB (kN) | Th (kN)

1 270 430 330 430 380 430 470 430
(29) (1.2) (1.9) (1.5) (1.9) 1. (1.9) 2.1) (19)

*fa 2* 560 590 630
(6.4) (51) (2.5) 530 (2.8) 530 (2.8) 530 670 530
T 670 (24) 670 {2.4) 670 (2.4) (3.0) (2.4)

{95) {3.0) (3.0) {3.0)
1% 530 990 650 1040 750 1100 850 1100
(a1) (2.4) (4.4) (29) (4.6) (3.3) (4.9) (3.8) 4.9

s 2k 1200 1296 1370
{9.5) (64) (5.3) 1470 (5.7) 1470 (6.1) 1470 1556 1470
4 1330 (8.5) 1390 (6.5) 1440 (6.5) 6.9 {8.5)

(108) (5.9) (6.2) (6.4)
2'% 1170 1940 1310 1970 1450 1970 1730 1970
57) (5.2) (8.6) (5.8) (8.8) (6.4) (8.8) 7.7 (8.8)

2 3% 1870 2130 2400

(127) (89) 8.3) 2450 (9.5) 2450 (1.7 2450 2800 2450

6% 2080 (10.9) 2310 (10.9) 2530 (10.9) (12.5) (10.9)
(152) (9.3) (10.3) (11.3)

2 1600 3070 1870 3070 2130 3070 2678 3070 :
{70} 1) (13.7) (8.3) (13.7) (9.5) {13.7) (11.9) (13.7)

*fa 4** 2400 2850 3290

{15.9) (102) (10.7) 3840 (12.7) 3840 (14.8) 3840 4190 3840

™ 3200 (17.1) 3470 7.y 3730 (7.1 (18.6) WA
(178) {14.2} {15.4) (16.6)

3a 1970 4140 2320 4140 2670 4148 3200 4140
(83) (8.8) {18.4) (10.3) (18.4) (11.9) (18.4) (14.2) (18.4)

% L ¥/ 2930 4130 4800 5870
(19.1) (121) (13.0) 5120 (18.4) 5120 (21.4) 5120 (26.1) 5120
- 4000 {22.8) 4830 (22.8) 5870 (22.8) 5320 (22.8)

(203) (17.8) 21.9) (26.1) (28.1)

&' 3330 7070 4050 7600 4670 8140 5070

(114) (14.8) (31.4) (18.0) (33.8) {20.8) (36.2) (22.6)

1 ] 4930 6000 7070 8400 9200

(25.4) (152) (21.9) 9200 (26.7) 9200 (31.4) 9200 (37.4) (409

9 6670 {40.9) 7670 (40.9) 8670 {40.9) 10670
(229) (29.7) {34.1) (38.6) {47.5)

* Values shown are for Tm"gh reads - Values shown are for Shear Body
a shear plane acling Shear Th mm a shear plane acting Through The Bolt
through the anchor through the anchor
bolt body. When the bolt body. When the
shear plane is acting shear plane is acting /
through the anchor through the anchor x J
bolt threads, reduce bolt threads, reduce
the shear values by the shear value by
20%. 12%.

All other values shown are for shear plane acting through either body or threads.

102

Hilti Product Technical Guide 10/97
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m ‘ Anchoring Systems
4.3.3 Kwik Bolt Il Expansion Anchor

)Carbon Steel Kwik Bolt Il Uitimate Loads in Concrete

Anchor Embedment 2000 psi (13.8 MPa) 3000 psi (20.7 MPa) 4000 psi (27.6 MPa) 6000 psi (41.4 MPa)
Diameter Depth Tension Shear Tension Shear Tension Shear Tenslon Shear
in. {(mm) in. (mm) b (kN) Ib {kN) b (kN) 16 (kN) I (kN) ib (kN) i (kN Ib (kN)

1h 1000 1600 1230 1600 1430 1600 1750 1600
(29) 4.4) 7.1 (5.5) (7.1) (6.4) 7 (7.8) (7.9
e 2* 2100 2225 2350
(6.4) (51) (9.3) 2000 (9.9) 2000 (10.5) 2000 2500 2000
e 2500 (8.9) 2500 8.9 2500 (8.9) (1.9 (8.9)
(95) (11.1) 1.1 LR
1*h 2000 3700 2450 3900 2825 3900 3200 3900
(41 8.9) (16.5) {10.9) (17.3) (12.6) (17.3) (14.2) (17.3)
V) 2" 4500 4825 5150
(85) {64) {20.0) 5500 (21.5) 5500 (22.9) 5500 5800 5500
4/ 5000 (24.5) 5200 (24.5) 5400 {24.5) (25.8) (24.5)
(108) (22.9) {23.1) (24.0}
2% 4400 7250 4925 7360 5450 7360 6500 7360
{57 (19.6) (32.2) 21.9) (32.7) (24.2 (32.7) (28.9) (32.7)
2 an* 7000 8000 9000
(12.7) (89) (31.1) 9200 (35.6) 9200 {40.0) 9200 10500 9200
&* 7800 {40.9) 8650 (40.9) 9500 (40.9) {46.7) (40.9)
(152) (34.7) (38.5) (402.3)
- 2/ 6000 | 11500 7000 11500 8000 11500 10000 11500
(70) (26.7) {51.2) (31.1) (51.2) (35.6) (51.2) (44.5) 51.2)
Bfs 4 9000 10670 12350
(15.9) {102) (40.0) 14200 (47.5) 14200 (54.9) 14200 15700 14200
7" 12000 (63.2) 13000 (63.2) 14000 (63.2) (69.8) {63.2)
(178) (53.4) (57.8) (62.3)
3k 7400 15500 8700 15500 10006 15500 12000 15500
(83) (32.9) (68.9) (38.7) (68.9) (44.5) (68.9) (53.4) {68.9)
) £l 11000 15500 18000 22000
(19.1) (121) (48.9) 19200 (68.9) 19200 (80.1) 19200 (87.9) 19200
g** 15000 (85.4) 18500 (85.4) 22000 {85.4) 23700 (85.4)
(203) {66.7) (82.3) {87.9) {105.4)
& 12500 26500 15200 28500 17500 30500 19000
(114) {55.6) (117.9) {67.6) {126.8) {77.8) {(135.7) {84.5)
1 6 18500 22500 . 26500 31500 34500

(25.4) (152) (82.3) 34500 {100.1) 34500 (117.9) 34500 (140.1) (153.5)

9 25000 | -(153.5) 28750 (153.5) 32500 (153.5) 40000
(229) {111.2) (127.9) (144.6) (177.9)

* Values shown are for roads ** Values shown are for Shear Body
a shear plane acting sma'mmm a shear plane acting Through The Bok
through the anchor 1 through the anchor
bolt body. When the bolt body. When the
shear plane is acting shear plane is acting
through the anchor through the anchor

= bolt threads, reduce bolt threads, reduce
the shear values by the shear vaiue by
20%. 12%.

All other values shown are for shear plane acting through either body or threads,
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m Anchoring Systems |

4.3.3 Kwik Bolt Il Expansion Anchor

) 4.3.3.3 TECHNICAL DATA
Kwik Bolt H Specification Table

BoltSize | In. h %h 2 ¥ Y 1
Details {mm) (6.4) (9.5) (12.7) (15.9) (18.1) (25.4)
dy,: nominal bit diameter' in. Y 3 2 *h 3 1
B/ Do Minimumy/standard in. 1h 2 Th [ 2% | 24 | 3%k | 2% ] Bho| B A 6
depth of embedment | {mm) | (29) | (51) | (41) | (64) | (57) | (8%) | (70) | (102) | (83) | (121) | (114) | (152)
h,: minimum/standard in. 1h 2'h 2 2% 2 4 3h &% 4 5 5% 7
hole depth (mm) | (35) [ (57) | (BY) | (73)y | (¥0) | (102) | (86) | (118) | (102) | (140} | (140) | (178)
£ anchor length min./max. in. Th | 8% | 2% 7 2 7 I 10 | 4% 12 6 12
other iength available (mm) | (44) | (114) § (57} | (178) | (70) | (178) | (95) | (254) | (108) | (305) | (152) | (305)
£, thread length/ in. *h 3 ’h/Th A Th 4 Th (3h/AR| VR BR8] 24 | &
extra thread length {mm) | (19) | (76) [(22/28)| (102) | (32) | (102) | (38) |(8O/114)] (38) (BY14)| (57) | (114}
d,: wedge clearance in. *fu Vs I " i 1h
hole in plate (mm) (7.9) (1.1 (14.3) (17.5) (20.6) {28.6)
Tout Stainless | Prn | 4 (5.4) 20 (27.0) 40 (54.1) 85 (115) 150 (203) 235 {318)
Resommended mm Steel [h.. | 7 (95) 30 (405) | 75 (101) | 110 (149) | 200 (270) | 450 (608)
installation | Congrete | Carbon | hew | 4 (54) 20 (27.0) 40 (541) | 85 (115) | 150 (203) 250 (338)
Torque * Steel | Noam | 7 (9.5) 25 (33.8) 65 (87.8) 110 {149) 235 (318) 450 (608)
Guide Lightweight| Carbon h| 4 (54) 15 (20.3) 25 (33.8) 65 (87.8) 135 (182) —
Values oncrete | Steel {hy.| 4 (5.4) 20 (27.0) 36 (40.5) 75 (101) [ 150 (203) —
~ ftib growt | Carbon | Pme | 4 (54) 15 (20.3) 25 (33.8) 65 (87.8) 120 (162) -
(Nm) Filled Block | Steel | hpw | 4 (5.4) 20 (27.0) 30 (40.5) 75 (101) 130 (176) —
h: min. base material thickness 3" (76 mm) or 1.3 h,,, whichever number is greater

1. Hilti carbide-tipped drill bit or matched tolerance HILTI DD-B diamond core bits (available in diameters from 1/2" ta 1").
2. Do not apply any type of lubricant to threads prior to torquing anchor.

Countersunk, Rod Coupling and HCKB Specification Table

BoltSize | in. |‘/sCountersunk|*/s Countersunk| */s Rod Coupling | ‘/«HCKB
Details (mm} (6.4) 19.5) {9.5) (6.4)
8, nominal bit diameter in. fa 3 s fa
B! Do miNIMum/standard in. 1h 2 1% 25 14 Ths
depth of embedment | (mm) | (29) | (51) | (41) | (64) (A1) (37)
h,: minimum/standard In. 1h 2 2 2N 2 14
hole depth mm) | @8 | 61 | 61 | 73 (51) (38)
£: anchor length min/max. in. h 5 2'fa 5 2t 20
other lengths avaiiable (mm) | (44) | (127) | (57) | (127) (127 (127)
€, thread length/ in. u 3 |'MTh| 4 h NA
extra thread length (mm) 1(19.1)| (78) [(2228}] (102) (22) o
d,: wedge clearance in. *he fis he s
hole in plate (mm) (7.9) (11.1) (1.1} 79 . .
T Stainkess| Pen | 4 (54) | 20 27.0) — Combined Shear
Recommended Eglg;il Steel [, [ 7 (95) 30 (40.5) = andT_ensmn
Installation | Concreta | Garbon | D=n | 9@ (5.4) 20 (270) | 20 (27.0) Loading
Torque’ Steel | b | 7 (8.5) 25 (33.8) —
. Ny \/ vy V73
~ Guide Lightweight | Carbon [ Mme § 4 (5.4) 15 (20.3) 20 (27.0) N_ﬁ) + (V_) <10
Values oncrete | Steel [ho. | 4 (54) 20 (27.0) = rec rec
ftib Grout | Carpon | Mwe | 4 (5.4) 15 (203) | 20 (37.0) (Ref. Section 4.1.3)
{Nm) FiledBlock{ Steel [Pom| 4 (5.4) 20 (27.0) —
h: min. base material thickness 3* (76 mm) or 1.3 h,,, whichever number is greater

1. Do not apply any type of lubricant to threads prior to torquing anchor.

RO IFPOROP -
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SFE-20 Tank Removal

Sawcut to a 7" depth
Maximum for intial cut.
Final cut shall be dry to
prevent water from
entering vault,

8" Reinforced Concrete Roof Slab
on 22 ga. metal deck.

#4 ® 10"

22 ga. Meta! Deck with 9/18” |
Corrugations (opproximate)

4 @ 18" .
# #4 @ 12
Fach Face

SawCut Detail
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8" o 8"
Notes: — 4_8 — e
~ 1. Spreader Beam shall
be used to provide
vertical lift. [ — — — 1
| L — —— — |
2. Minimum Sling angle | I
shall be 60 degrees.
" W6x20 Gr 50
R I Beams
N
| I
] e == ——=—
L ——— e — ——— ]
[o] 2
I |
6" 1/4K
N\ c>
1” _—
+ ——,—"-— cDo
.- #/ N\
o~
\ ”
: 8
< - -
]

1/2" A36 Plate

WBx20

Lifting Bracket Detail
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"3”-__

1 ,_O"

3x4x1/4 Angle
1 1/27

11/2"
\
\
\
\
\
AN

1/2" dia. . 7
Hilti Kwik Bolt
Embed 3 1/2”
Minimum

Vault Roof Connection
} Bracket Detoil 6 Req’d
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Vault Roof Lifting Bracket
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TANK SFE—20 Removal Analysis

gnd Rigging Design,

The SFE—20 tank will be removed
through a hole cut into the roof
of the concrete vault,
approximately 10 feet below
grade. Due to interferences with
an adjacent wall, the hole in the
roof will be slightly smaller than
the tank and will require tilting
the tank during the lift.

The concrete vault in which the
tank sets provides very little
clearance on the sides and ends.
Since the vault clearance restricts
access under the tank, the
rigging to be used to remove the
tank must be attached from the
top, which will provide the best
control during the angled lift. The
existing pipe flanges, which are
located on the centerline of the
tank top will be used for
attachment of the rigging.

The tank was modeled using
STAA.Pro 2001, a computer
based finite—element analysis
program. The tank loads were
applied and the resulting stresses
were determined. Lifting brackets
were designed that attach to the
blank pipe flanges that will be
installed on the pipes once
disconnected from the pipes.

EDF-3282
Revision 0
Page 36 of 67

NN
L
S

o




‘PDOJ
pasup|oquw|
bujypaio Ayaoib

1O JBlud) ay)
Miys Apw 8bpn|g

ol supu) 9|bulg

Bujuadp jo
sulppnQ Wiy |

{

19 40 /¢ obed
0 uoIsIney

¢8ce-4d3

‘90 | Mun|

3714 NOIS3A ONIY3IINIONT

Ll 'ASY
€002/0¢/10
co'ley



/l |oAa abpn|s ’

LA Ty \/,A\\

Ayiapub jo usjuad bBuibubys yim
AUDY JO |OJUCD MOJY |IIM |
‘HOld dubJ) Wwopup] | -

Pl

v

_
|
_
_
_
!
_ v
_
|
_
b

|
I
_
_
_
!
i
_
_
I
!
_
_

° IN
~N
v AN
o N
. N
v ~
~
{ o J

19 4o g¢ ebed Ll 'A%y
0 uoisiney €00c/0¢€/1L0

Z8ce-4a3 714 N9OIS3d ONIH3IIANIONT 20 Ley




G96'0 = (,0¥s0D)oz' L = 74

18'0 = (L0PuS)9z’|L Ad

‘Buijspows pup

Buidid 4oy junooop 03} jyblom Huby
sisnfpo gz'L 4o Jojooy (0id/QWVIS)
woJboud juswasja—sliuly Aq

psiiddo st jyblemyeg :sjusuodwod z4
pup A4 buisn Aq 0% jo 8bup uo 3o
paljddo 2q |m >upy jo yblam oS

014awvl1s

Ui uonbINojpo jyblemyjes 4oy pesn 97"y
= ¢2Z1/08G1 uawysnipp Joy Joyop4
(s1ybrem osiw spnjour jou saop) #

¢ZZ!L = 3jubiem pe1piNoIDd 0ud/QWVLS

# 0S6'L = iyblem |pyo)

'opou/ #0L = 3uD} JO WoOnOq sy}
noybnouyy sepou O 03 jyblem abpns
2nquysip ‘bujjspows juswo| 8}luly JOH
# 00+ oy punou

# 1.2 = 9bpnjs jo bism uaaln

‘# 066l = buidid ousyu

buipniour yuby jo ybiem paipiN2DH

SISA|bUY YI'f pajbuy

T

M TR | N | R TR N

v

EN A N

19 J0 gg obed
0 uoIsIney

Ll 'ASY
€002/0¢/10

Z8ce-4a3 714 N9OIS3d ONIH3IIANIONT 20 Ley



HUbl 0Z—34S

,@mhn__ur&u JLLLHAL

O14AvVisS
ulr uonpNo|Ld jyblemyes 4o) pesn
9¢' I = &&&  usunsnipo Joy uojopg

(syybrom osiw epnjour jou seop) #
€ZZl = Wybem paip|ndIBY 0Ug/QVVLS

# Cv6'Lt = ybem 0oy

'spou/ #0| = »ub} jo wonoq sy
noybnouyy sepou QO o3 1yblom sbpnis
sinquisip ‘Buljspows juswia| 33Ul U0
# 00v ©y punol

# 1/¢ = abpnis jo 1ybiam usalg

% ZvG'L = buidid Jousjul
buipnjoul yub} jo jybiom sE=)ellgle]{elg)

SISAOUY T 18457

1940 o ebed Ll 'ASY
0 uoisiney €00c/0¢€/1L0

Z8ce-4a3 714 N9OIS3d ONIH3IIANIONT 20 Ley



[===s

403 SI4} Ul PBpn|oul 94D S}NS8JS PUD SISAIDUD

01d/AvVLS 24l "2|qp}dedoD S| yolym ISY ZL'® ©q O} PUNO) SI9M YMUD} oy} Ul sassal}s buinsd
wnuwixow syl Y| pelbuo syy Bulnp peuinooo sasses}s WNWIXDW By 'SUCI}IPUOD P8l pasinbau
IOMOD 8y} aipnwis 0} )Yl pslbub uD puD I »UD) [8A3] D Y}O0g UO paULIoIad SDM m_mx_oc_u. ay]

‘'sobupyy adid unoy jo |pjo} D
buisn »upy syy bBuny mojp 0} payIpoW USY} SDM ubisep syj ‘s|gpideoocoun eq o) pabpnl siom
S|9AB] SS8A1S BU} HUD} By} JO SIUSIUOD BY} 4O UONDUILDILOD 3y} 0} ang 'plalf uo L JO .bmwom
40 Jojopy pauinbal 8y} Jo $S80X2 Ul UOIIOSULOD MUD} 8y} D S8SSaUIS Ul pajnsas (4218wiDip
7 PUD 7)) ssbupjy om) pus ayy Ajuo oy Bubbu Aq by} psuli9}ep s|sAloun Aipuswialy
{ {
1940 Ly obeq bl 1o
0 uoisiney €00c/0¢€/1L0

Z8ce-4a3 714 N9OIS3d ONIH3IIANIONT 20 Ley



aumonns 8joyM

H|N

-

g
&

27—
2 . 008 M S

¥
”»Nn

Lt
RN 120345 o LU

ey

L0891 Z002-AON-S0 oun tEmL

PIs"ZolBuelS oy

@i qor 7

Pug

20 00-62e1eq

Ag

L]

reau| Q-nencao__ ajemyos

ey

L

oN jeeus

oN qo

Aoy

19 J0 Zy obed
0 uoIsIney
z8ze-4a3

Ll A9y
£002/0€/10
3714 NOIS3A ONIFYFANIONST zoley



431.02 ENGINEERING DESIGN FILE EDF-3282
01/30/2003 Revision 0
Rev. 11 Page 43 of 67

|

SFE-20 Tah< uloz ’ P Brgeaste

Tadk R(%ﬂdﬁ

M Beadig ma bmeest

4s=
T Teom Ruchmas aups ZoF STMD output-
)t

hrack, \afA -Empl % P\\an Mrhwr
R 1%5_(7.1")_ = goog¥™
“

:'15 M= l%‘;% = &oot &Ern
s

-
IF SAess occors  af \Mln_, ABUwWAC OU\J,) la;l-‘nw\ Setion |

i

I= R = et S= o 17 - (e mT
‘2 1o Zv,
Z i
o= So3i - (39Zpe oK 2 piel
.2l me*

‘\JOL\&%-' use Cado Mﬁniwms Smee A 1Y Hok!

Halew\  used. Co«i& use a Wmane  pale, St die b ancedainhes
Wi Bugg g 5 Uthwg , i+ 1s a gl thea o o Aysn Disdere

Y t[c(,wr}— G- ‘“c\t\ W’ﬂahNS

T U W dade, e 31U £ IC Reguies <
Winiwum Tt wdd o 5],

- C%)(:s)@)_— qu-!‘/m_ use e



431.02 ENGINEERING DESIGN FILE EDF-3282
01/30/2003 Revision 0

Rev. 11 Page 44 of 67

J

SFE-20 Tac tlog . PR carn

UE Max Subatlerd :

T
W\ﬂj et
A
O G O s
= —_—
4. 6"
ss fe wded all amnd

Vot M\AS a‘\%' ?\"pe. Yoses
Feown s 2.\ ks

—_— 7

I gll
M fousan = H-gs# A
3\'\'”: \27,()*} <
Cheell bamelteh:
M Thel x < A3 CS. Fale
Ghar areq,;
et xz Paws
o = >.u*
e T A3l el
I By W Ky
27" T Bl § Rgoms
8:‘ ond W\‘O\‘d
,4. %:E = 2!\‘\IL (l\(
0 K Y/
\WWW%5;%$ = o B
Sugput- ocbuam q‘mau_ T K.



431.02 ENGINEERING DESIGN FILE EDF-3282
01/30/2003 Revision 0

Rev. 11 Page 45 of 67
l | .
HE 20 Tank | oz P Beaiqson
Rolke:
“Tank Rigama - Carh nued . -
%\'\0 Tl Wl LA = 1342
W Plade RMe - sy 200"

The based  suppwrbed by, By 2" anl 1 Pripe Plavges

Will b2 swpald by 4 bdks ou cacls Fauge -

,I;‘L”T A3 e T-8 by MSC
o4 Assupe  balbs A7 (Cuusd‘u:f'zu:}
@ + 3 Bllowable. Toasan 3" = 296 K (paf

Y5 - gk / ol

| | Bllw Shme: Y, - /,?'IK/L,IF
: 5l - 30K [hat

v 2" Mex S 1zzo ¥ Jole
(4) %9 lhs (o) ' § bl o~ va-  WqsS™ oK
renr Cop= U x VA2 2K Showr tapz 3Ayys 2MS .
(Orin WA Capatde o bk, \od)

Blovalde Valws: (Boths)
2" Heage.: 4 Bol\!\ W
Shaar Lap = Ux 1945 3 9%
Temfran = ¥Yx3x =« 1S0K

" ﬁ.war,:
Shaws ax a1z H.ES
Tewan gx59=: ¥72.2%

‘. Use Y bt B 2!
Y Pipe and g’su [ qu W‘
Oxm M7 4 winimm ¥




pUETIIEY YT
|0JJUOD 0} PaYi} SI 3uD} USYM pasn
9q |Ioys ssupsd om] -bujusdo Joou
ybnoayy ebssod mojip 01 sasubep Qv S —
40 9|bub UD 10 paAowasl B (jIM NUD|

i
Y

buisuade jo spwig 2/l -6

19 4o o ebed Ll 'ASY
0 uoisiney €00c/0¢€/1L0
Z8ze-4a3 3714 NOIS3A ONIYIINIONT zo'Ley



spunod z46°} }|pyo]
spunod Qo¥ 'S1UsjuUC)
spunod z4G*L yblam uo)

I8P 885 }9xo04g Yin
I!o}2@ 335 ‘}oxonig YI

‘yobs
uoj—z Ayoodod wnwiuipy
SPIODYS Jsjpwolp b /¢

‘Wi 9|Bbub Joy pasn ag |ipys
SauDJo omj ‘upid 3 pasrocuddo
pub JojopbJjuoogns Aq bBuibbry

( Bubbry 0z~34s suoy /
1910 /7 ebed Ll Ay
0 UoISIney €00c/0¢/10

Z8ze-4a3 3114 N9OIS3A DNIY3ANIONT zZ0'Ley



{

°10Id 9¢V ¥ X | 24 [Ibys aunmxiy HIN

/€

J8/G6 1

‘[7 " 9/96’
1
Y

A

i
.
.
v

810|d 9¢V Yyoul -k
Wiod) psel1pongn)

oq |lpys abuol4 pulg | | ~ 9bupi4 pung | Pl
"~

~
:S8)10N Y \O O\ \ O
|” [} .— 1
: | I |
\O O/
2 9 0
Q\A._- ™S - \\\
91/ /
sbuo|y pung .z
InAOWISY MuD]—}axonig Bunyi (
{
19 Jo gy 9bed Ll A9y
0 uoisiney €00c/0¢€/1L0
z8ze-4a3 37714 NOIS3A ONIH3IANIONT

co'ley



IDAOWIBY HUD|—313%904g I

D

O} 8I0|d 9¢V 91/GL wody
Ps)polIqD) 8q (|bys
obupl4 puyg , Z :@30N

obupj4 pung ¥

19 J0 py obed
0 uoIsIney
z8ze-4a3

Ob=l

3714 NOIS3A ONIY3IINIONT

[ I
2/ S 2/t 6
el 1
S/E
\\\\...///
L |
\ \
O )

Na/s S~

N.al/s

sbup|y puig .z

Ll 'ASY

€002/0¢/10

co'ley



ENGINEERING DESIGN FILE

EDF-3282

431.02 Revision 0
01/30/2003 Page 50 of 67
Rev. 11
BLIND FLANGES BOLTING DIMENSIONS FOR 150 LB, FLANGES
prrezzzzzyg v v
NoM LENGTH
. ] DIAM o R
190 L8 300 LB. “wois. | sooie O | oramr | b i L L TR
NOM [ gursioe QUYSIDE DUTSIDE . inumn: CIRCLE BOLTS BOLYS | maisilf Face
(414 BIAM OF [ THICK-| DIAM OF | THICK-| DIAM OF | THICK-[BHAM OF | TMICK-
SIZE | FUANGE | NESS NGE | 'NESS | FLANGE | NESS | FLANGE | NESS
o Q" o Qv o (-1 o Q' W 2% ‘/ﬁ/ 4 2% 1%
% 2% ¥ 4 2% 2
utol Kl Y% W% | % 1 % % 1 2% 2
Ul mi 4| | % 4 | A% 1% 3k iy 4 2% ave
1 L0 B P I I I 2 | % 1% 3% % 4 2% 2Y%
Wl % % sS4 | % il s |
14 5 | 64 ¥e 24 6% n 2 4% % 4 3 2%
= and 2% 5% Ya 4 I [
2 6 G700 LI} % wmalisr 8l |1 3 [ 5% 4 3% 3
2% 7 % A H;‘;b. 7% V4 3% 7 % S 3% 8
3 7 Yl 94 |4 Standard 8% |14 1 7V ks 8 3% 3
3% 844 kA 9 ¥ 8 j$ 9
4 g Bl 10 14 10 1% 0% {14 3 84 % -3 3% 3%
6 ak % 8 KETY 3%
5 10 5% 1 1% 11 1 |13 i34 [ 11% % ] 4 3w
[ 11 1 1Y 1% 12k J1% | 1% 10 1414 W 12 4% 3%
8 141 1% | 1s 1% |15 126 |18Y% |2 12 17 7% 12 4% 4
10 18 W b 17Y% | 1% 174 |24 |20 2%
12 18 1% | 20% | 2 20y |24 {22 234 14 8% 1 12 5 A
. ; ; . s 16 21% 1 16 5% 4%
14 21' 17/. 231 2‘/. za’ 2'/. 23% 2% 18 2y 1% 18 534 4%
18 23l | % | o285 2l §oasks z!/, 2'11 a‘ 20 25 1% 20 s 5%
18 25 1%, { 28 2% 28 2% |29M |34 22 2714 1 20 ala v
20 275 | 1| 3004 | 24 305 |24 {32 kLA
22 205 | 1'%, | 33 2% | 32 2% |34 iy 24 293 1% 20 8% 5%
’ . 26 31% 1% 24 7 8
24 :az1 1% as‘ z‘/. 36‘ 3‘ 37 4| 20 % 1% 28 - &
26 a4 3/4 2‘ sy |3 | 384 | 401 4,/1 34 40% 1% a2 ] 7
3o Y [ 24 | 43 3% | 43 4 “uy {4 2 9% 1% 92 s ’
a4 0y 3| 9k |4 7Y (4% (49 LA
36 48 2% | 5o W& (s 45 Is13 |a% 42 49% 1% 36 8% 7%
42 53 2% 57 It 57 54 58Y 5)4 mﬁd;r’\tgf\s‘:grﬂl;g ):r:rdrl.ﬂ.“" are equal to lengths shown plus the thicknass of

{1} Tha },".raised face I3 included In ““thickness 'Q’.""
{2} The Y4~ ralsed face is net included It ''thickness 'Q’."”

Bolting arrangement for 125 Ib. cast iron flanges are the same as shown far 150 b,

steyl Hsnges, |
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